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Abstract
Purpose: To establish normative data on the size, shape and vascular proﬁle of the foveal avascular zone (FAZ) in a
young, healthy, Irish population, using the Cirrus 5000 HD-OCT. Certain diseases may alter FAZ appearance.
Normative databases provide normal baseline values for comparison, thus improving diagnostic ability.
Methods: One hundred and ﬁfty-four subjects aged 18–35 years old were recruited. Superﬁcial FAZ area, diameter, circularity, ganglion cell layer, central macular thickness (CMT), vascular perfusion and density were measured using the
Cirrus 5000. Axial length was measured with the IOL Master and blood pressure was measured using the Omron sphygmomanometer.
Results: Mean FAZ area was 0.22 ± 0.07 mm2, mean CMTwas 263.08 ± 18.73μm. Both were larger in females than males
(p = 0.022, p = 0.000). Mean vessel density and perfusion central were 14.11 ± 2.77 mm/mm2 and 24.70 ± 4.96% respectively. Both were lower in females (p = 0.010, p = 0.019). Vessel density and perfusion inner correlated positively with
minimum ganglion cell layer plus inner plexiform layer (GCL + IPL) thickness (p = 0.001, p = 0.019). CMT correlated positively with vessel density and perfusion central (p = 0.000 for both) and negatively with FAZ area (p = 0.000).
Conclusions: This study provides normative data for FAZ appearance and vascularity for the ﬁrst time in a young,
healthy, Irish population, using the Cirrus 5000 HD-OCT. Establishing machine and population speciﬁc normative data,
particularly in relation to vessel density and perfusion is paramount to the early identiﬁcation of ocular disease using
Optical Coherence Tomography Angiography.
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Introduction
The foveal avascular zone (FAZ) is a region in the fovea
devoid of blood vessels. Absence of vessels in this area
reduces light scatter, allowing light to pass to photoreceptors unimpeded, thereby providing precise vision from this
region of the macula.1 While the FAZ is surrounded by a
capillary ring, nutrients are provided to this region by the
choriocapillaris.2 The FAZ can be visualised using ﬂuorescein angiography (FA),3 however, with optical coherence
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tomography angiography (OCTA), this area can now be
examined in greater detail, non-invasively.
The current study used the Cirrus 5000 HD-OCT
(ZEISS, California), which identiﬁes the movement of
red blood cells by scanning the retina approximately
68,000 times per second.3 An algorithm provides analysis,
detecting movement as blood ﬂow and producing threedimensional angiographic images.3 The software is the
Angioplex metrix which measures FAZ area, circularity,
perimeter, diameter, vessel density and vessel perfusion.
Circularity index is a scale from 0 to 1 of how circular
an object is, 1 being a perfect circle.4 Angioplex measures
vessel density as the total length of perfused blood vessels
per unit area, represented as mm/mm2. Vessel perfusion is
a percentage of the total area of perfused vasculature per
unit area in the same region.5 As there is no standardised
method of representing this information, comparisons
cannot be made between different OCTA machines.
Therefore, normative data is required for each commercially available instrument. Vessel density and perfusion
are subdivided into sections according to the Early
Treatment of Diabetic Retinopathy Study (ETDRS) in
circles of 1 mm, 3 mm and 6 mm diameter.5 An example
is shown in Figure 1A. Vessel density and perfusion
density are measured within central, inner and full zones
which are shown in Figure 1B.
FAZ size appears to increase with age while vessel
density decreases.6,7 FAZ size is generally larger in
females than in males.6,8 Central macular thickness
(CMT) has been found to be smaller in females.8 Larger
FAZ area has been associated with decreased CMT,8,9 suggesting that a thinner retina requires less blood supply and,
therefore, will have a larger FAZ. Additionally, longer
axial length has been associated with larger FAZ area
and decreased vessel density.10
Normative data for FAZ parameters are valuable in
understanding the possible relationship they may
have with disease process. This is particularly relevant
to diseases characterised by blood ﬂow and perfusion
such as diabetes, multiple sclerosis and glaucoma.11–13
Increased FAZ size and irregular shape may have
diagnostic importance in diabetes.11 Di et al. found
greater variability in FAZ appearance between subjects
without diabetic retinopathy compared to those with it,
indicating that FAZ changes could possibly predict
disease.14 The invasive nature of FA means, however,
that it is not routinely used on subjects with mild
diabetic retinopathy or prediabetes.14 Therefore, with
OCTA, FAZ changes in these subjects can now be
investigated.14
The purpose of the current study is to establish normative data relating to FAZ size, shape and vascular proﬁle in
a young, healthy Irish population. There is a need for
machine-speciﬁc normative data to make valid comparisons when using OCTA.15
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Methods
Approval was obtained from the Technological University
Dublin (TU Dublin) ethics committee. Subjects were
recruited mainly from the TU Dublin student cohort in
accordance with the principles of the Declaration of
Helsinki.

Subjects
Healthy subjects aged 18–35 years old with visual acuity ≥
6/12 were included. Exclusion criteria was refractive error
≥ + /-8.00DS spherical equivalent. Because interocular
symmetry of the FAZ area has been demonstrated, one
eye of each participant was examined.16

Ocular and clinical examinations
Spectacle prescription, if worn, was measured on a manual
focimeter, otherwise the dry refractive error was measured
using an autorefractor (Dong Yang Rekto ORK-11 Auto
Ref-Keratometer, Everview, Korea). Visual acuity was
measured with appropriate correction in place and the
eye with the best acuity was used. In case of equal
acuity, the dominant eye was selected, using the Miles
test.17 Axial length was measured using the IOL Master
(ZEISS, Germany). Blood pressure was measured using
an M3 Digital Sphygmomanometer (Omron, Netherlands).

Optical coherence tomography angiography
OCTA was performed using the Cirrus 5000 HD-OCT.1818
A 200 × 200 mm macular cube was imaged by a single
skilled examiner, followed by a 3 × 3 mm OCTA scan.
Scans with a signal strength of 8 or higher were accepted.
Macular health was conﬁrmed by viewing a photograph
from the macular cube scan and by self-reported medical
history. CMT and ganglion cell thickness were obtained
from the macular cube. The Angioplex metrix identiﬁed
FAZ area, perimeter, circularity, vessel density and perfusion in the superﬁcial FAZ, which Angioplex deﬁnes
as the layer from the inner limiting membrane to the
inner plexiform layer.18 In cases where the FAZ was
incorrectly or not identiﬁed, this was performed manually. The machine’s internal callipers measured the horizontal, vertical and longest diameters of the FAZ.

Statistical analysis
Statistical analysis was carried out using the Statistical
Package for Social Sciences (SPSS) version 26.0 (IBM
Corp, Armonk, NY, USA). Normality of the data was
assessed using the Kolmogorov-Smirnov test An independent
samples t-test was used to test for differences in normally distributed study parameters, whereas the Kruskal-Wallis H test
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Figure 1. A. ETDRS grid centred on the macula. B. Cirrus Metrix showing central, inner and full ETDRS measurement zones. The
central zone corresponds to a circle of 1 mm diameter, the inner zone is the inner 1 mm radius ring and the full zone is a disc of 3 mm
diameter comprising both. The outer 1.5 mm diameter ring as shown in Figure 1A is not used in a 3 mm scan.

was used for non-normally distributed data. Pearson’s
product-moment and Spearman’s Rho were used to assess
the relationship between FAZ area and other study variables
where appropriate. Partial correlations were carried out to
control for gender. All values were expressed as mean ± standard deviation throughout. A P-value of < 0.05 was considered signiﬁcant.
Table 1. Demographic characteristics of the study group
(n = 142).
Characteristic
Sex
Male
Female
Race
White
Mixed
Asian
Pakistani
African American
Hispanic
Indian
Blood Pressure
Non-hypertensive
Hypertensive

Results
Demographic data
Of the 154 subjects recruited, 12 were excluded due to
underlying systemic health conditions. Ninety-seven of
the remaining subjects were female and 45 were male.
The mean age for the total group was 23.75 ± 4.89
(range 18–34). Demographic data are shown in Table 1.

Analysis

n

%

45
97

31.7
68.3

115
7
8
3
6
1
2

81
4.9
5.6
2.1
4.2
0.7
1.4

133
9

93.7
12.6

Hypertension: Systolic blood pressure > 140 mmHg and/or diastolic
blood pressure >90 mmHg.

Data was analysed for both the full group (n = 142) and
whites only (n = 115). While there were no signiﬁcant differences in P values for the main ﬁndings between the two
groups, the subsequent analysis is reported for the whites
only group (n = 115).

FAZ characteristics
FAZ characteristics and differences between males and
females are shown in Table 2. Mean and standard deviation
for the FAZ area were 0.22 ± 0.07 mm2. Females had signiﬁcantly larger FAZ area (0.23 ± 0.07 mm2) than males
(0.19 ± 0.08 mm2), (P < 0.01). FAZ perimeter and diameters were all signiﬁcantly larger in females (P < 0.01
for all). Median FAZ circularity was 0.71 with no signiﬁcant difference between the sexes (P = 0.05).
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Table 2. Demographic and structural characteristics by gender (n = 115).

Age
FAZ area (mm2)
Circularity
Perimeter (mm)
Horizontal diameter(µm)
Vertical diameter (µm)
Longest Diameter (µm)
Vessel Density central (mm/mm2)
Vessel Density Inner (mm/mm2)
Vessel Density Full (mm/mm2)
Vessel Perfusion central (%)
Vessel Perfusion inner
Vessel Perfusion full
CMT (µm)
Average GCL + IPL thickness (µm)
Minimum GCL + IPL thickness (µm)
Axial length
Systolic BP
Diastolic BP

Total

Male

Female

p value

22 (18–34)
0.22 ± 0.07
0.71 (0.48- 0.86)
1.94 ± 0.07
565 (265–829)
508.26 ± 102.68
614.71 ± 103.88
14.11 ± 2.77
23.22 ± 1.01
22.20 ± 1.01
24.70 ± 4.96
41.55 ± 1.47
39.65 ± 1.65
263.08 ± 18.73
83.19 ± 5.35
81.93 ± 5.49
23.88 ± 1.16
118.89 ± 11.80
78.31 ± 8.09

26 (18–34)
0.19 ± 0.08
0.69 (0.48–0.82)
1.84 ± 0.38
522 (272–829)
471.86 ± 113.57
579.11 ± 111.50
15.06 ± 3.02
23.25 ± 0.86
22.32 ± 0.99
26.26 ± 5.35
41.59 ± 1.35
39.87 ± 1.56
274.70 ± 19.56
83.93 ± 6.04
82.81 ± 6.32
23.91 ± 1.25
126.97 ± 10.19
81.40 ± 6.43

21.5 (18–33)
0.23 ± 0.07
0.72 (0.49–0.86)
1.99 ± 0.32
586 (256–750)
525.53 ± 92.95
631.60 ± 96.26
13.66 ± 2.55
23.21 ± 0.98
22.14 ± 1.03
23.96 ± 4.92
41.53 ± 1.52
39.54 ± 1.70
257.56 ± 15.65
82.85 ± 4.99
81.51 ± 5.03
23.87 ± 1.12
115.06 ± 10.54
76.84 ± 8.41

0.01*†
0.02*
0.18†
0.03*
0.03*†
0.00*
0.01*
0.01*
0.81
0.37
0.02*
0.82
0.33
0.00*
0.32
0.24
0.89
0.00*
0.00*

Independent samples t- test †Independent samples Kruskal-Wallis test of medians. *Difference is signiﬁcant at the 0.05 level.
Abbreviations: FAZ; foveal avascular zone, CMT; central macular thickness, Avg GCL + IPL thickness; average ganglion cell layer and inner plexiform layer
thickness, Min GCL + IPL thickness; minimum ganglion cell layer and inner plexiform layer thickness.

Vessel density and perfusion
Normative data for vessel density and perfusion in males and
females are shown in Table 2. The mean and standard deviation for vessel density and perfusion central were 14.11 ±
2.77 mm/mm2 and 24.70 ± 4.96% respectively. Both were
signiﬁcantly smaller in females (13.66 ± 2.55 mm/mm2 and
23.96 ± 4.92%) than in males (15.06 ± 3.02 mm/mm2 and
26.26 ± 5.35%) (P < 0.05 for all). Blood pressure was also
lower in females than in males (P < 0.05).

Structural parameters
The mean axial length for the whole group was 23.88 ±
1.16 mm (range 20.6–27.16). There was no statistically
signiﬁcant difference in axial length based on gender (P
> 0.05), as shown in Table 2. The mean CMT
was 263.08 ± 18.73 µm and this was lower in females
than in males (P < 0.05).

FAZ measurements and vessel density and perfusion
Correlations between FAZ size, vessel density and perfusion
are shown in Table 3. As expected, vessel density central and
full correlated negatively with FAZ area (Pearson’s r =
−0.707, −0.350, P < 0.01) and perimeter (Pearson’s r =
−0.664, −0.326, P < 0.01). Vessel perfusion central and
full correlated negatively with FAZ area (Pearson’s r = −
−0.684, −0.323, P < 0.01) respectively and perimeter
(Pearson’s r = −0.636, −0.305, P < 0.01) respectively.

CMT, vessel density, perfusion, and GCL + IPL
thickness
CMT correlated negatively with FAZ area, (Pearson’s r =
−0.594, P < 0.01), perimeter (Pearson’s r = −0.566, P <
0.01), and diameters as shown in Figure 2 (A), (B), (C) and
(D). CMT showed signiﬁcant positive correlations with
vessel density and perfusion central and full (Pearson’s r =
0.644, 0.320, 0.637, and 0.342, P < 0.01 for all). No signiﬁcant correlation was found between CMT and axial length (P
> 0.05). Average GCL + IPL thickness showed a positive
correlation with vessel density inner, (Pearson’s r = 0.292,
P < 0.01). Minimum GCL + IPL thickness showed positive
correlations with both vessel density inner and full
(Pearson’s r = 0.309, P < 0.01, 0.235, P < 0.05) and vessel
perfusion inner, Pearson’s r = 0.220, P < 0.05). These correlations are shown in Table 4.

Discussion
OCTA is a non-invasive, simple test with great diagnostic
potential, given that FAZ area and vascular changes have
been associated with various diseases.11–14 While several
studies have examined FAZ area and vascular proﬁle in
various ethnicities, relatively few studies report on a predominantly white, young, healthy population. A considerable
amount of normative data exists for the AngioVue
machine, (Optovue, USA),8,19–21 and the Topcon
DRI-OCT.6,7,9,22 While some normative data exists for
the Cirrus 5000,23–25 there is currently limited data
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Table 3. Correlations between FAZ measurements and vessel density and perfusion and blood pressure controlling for gender
(n = 115).

Vessel Density Central
Vessel Density Inner
Vessel Density Full
Vessel Perfusion Central
Vessel Perfusion Inner
Vessel Perfusion Full
Mean Systolic BP
Mean Diastolic BP

FAZ Area

Circularity

Perimeter

−0.707†**
−0.160†
−0.350†**
−0.684†**
−0.122†
−0.323†**
0.252†**
0.163†

−0.173‡
−0.044‡
−0.098‡
−0.186‡*
−0.039‡
−0.089‡
0.016‡
−0.052‡

−0.664†**
−0.148†
−0.326†**
−0.636†**
−0.118†
−0.305†**
0.241†**
0.173†

Horizontal Diameter

Vertical Diameter

Longest Diameter

−0.694‡**
−0.127‡
−0.306‡**
−0.672‡**
−0.088‡
−0.275‡**
0.192‡*
0.210‡*

−0.612†**
−0.176†
−0.333†**
−0.588†**
−0.130†
−0.301†**
0.206†*
0.170†

−0.692†**
−0.125†
−0.314†**
−0.663†**
−0.103†
−0.300†**
0.227†*
0.117†

Pearson Correlation test†; Spearman’s Rho test ‡; Correlation is signiﬁcant at 0.05 level*; Correlation is signiﬁcant at 0.01 level**. Signiﬁcant correlations
are shown in bold.
Abbreviations: FAZ; foveal avascular zone, BP; blood pressure.

available on white subjects, on vascular proﬁle, and to the
author’s knowledge, none on an Irish population.
Establishing normative data is paramount if FAZ changes
associated with systemic or ocular disease are to be
detected and monitored.

4.95 years. The variability in measurements between different groups highlight the importance of taking ethnicity, age
and gender into account when making comparisons. These
ﬁndings further highlight the need for machine and
population-speciﬁc normative data on FAZ size and area
in a young, healthy, white population, for disease detection
and monitoring using OCTA.

FAZ area, perimeter and diameter
Differences in FAZ area and size have been found, possibly
due to the various ethnicities, age and gender proﬁles being
studied, along with different types of commercial instruments used.7,8,24,25 In the current study, FAZ area was signiﬁcantly larger in females (0.23 mm2) compared with
males (0.19 mm2), (P < 0.01) and this is supported by the
literature.7,8 The mean FAZ area for the current population
was 0.22 ± 0.07 mm2, which was smaller than that found in
an Asian population (0.37 ± 0.11 mm2),23 which also used
the Cirrus 5000. A recent study found that FAZ area was
signiﬁcantly larger in a Chinese population (0.33 ±
0.012 mm2) compared with Polish subjects (0.28 ±
0.014 mm2), also using this machine.25 The mean age of
this study group was 68.23 ± 1.42 and 65.31 ± 1.10 years
respectively, and subjects under the age of 54 years were
excluded. Coscas et al. found the mean superﬁcial FAZ
area was 0.28 mm2, when using the AngioVue OCTA
(Optovue Inc, USA), in a white population, aged 20–79
years old, and noted that vessel density decreased with
age.21 Fujiwara et al. found that age only became a factor
affecting FAZ area in those aged 40 years and over, in a
large group of Japanese subjects.9 Of interest, Dai et al.
found that the Cirrus 5000 consistently measured smaller
FAZ area and vessel density when compared with the
AngioVue machine.26 While the current study found that
the average FAZ area was smaller in whites compared
with other populations, due to limited data (white n = 115
versus other ethnicities n = 27), it was not possible to
compare with other ethnicities. Furthermore, no association
was found between FAZ area and age in this group of
young adults, aged 18–35 years old, mean age 24.06 ±

Vessel density and perfusion
Vessel density and perfusion central were found to be signiﬁcantly lower in females than males (P < 0.01, P < 0.05
respectively). This may be because females have a smaller
number of vessels spread throughout a larger area of the
choriocapillaris plexus, as females are known to have a
larger FAZ area than males. Mean vessel density central,
inner and full were 14.11 ± 2.77 mm/mm2, 23.22 ±
1.01 mm/mm2 and 22.20 ± 1.01 mm/mm2, on the Cirrus
5000, while mean vessel perfusion central inner and full
were, 24.70 ± 4.96%, 41.55 ± 1.47% and 39.65 ± 1.65%
respectively in this young Irish population. Findings in
the literature relating to vessel density and gender, are,
however, mixed. Yilmaz et al. found no signiﬁcant relationship while the ﬁndings of Wang et al. support the
current study.19,27 A recent study on an older population
using the Cirrus 5000 found that vessel density full was
signiﬁcantly higher in Chinese subjects (17.05 ±
0.24 mm/mm2) when compared with Polish subjects
(16.08 ± 0.43 mm/mm2).25 The smaller vessel density full
found in Polish subjects compared to the white subjects
in the current study may be due to different EDTRS segmentation used by the software of each machine.
Differences in software between the various instruments
mean that it is not possible to make direct comparisons
on vessel density and perfusion, even on the same
machine which further highlights the importance of establishing normative data for each instrument depending on
the software used. The current study found that blood
pressure was statistically signiﬁcantly lower in females
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Figure 2. Signiﬁcant negative partial correlations between CMT and (A) FAZ area; (B) perimeter; (C) vertical diameter and (D) longest
diameter. These ﬁndings indicate that a larger FAZ area is associated with lower CMT.
Abbreviations: CMT, central macular thickness; FAZ, foveal avascular zone.

Table 4. Correlation of vessel density and perfusion and structural parameters controlling for gender (n = 115).

Axial Length
Avg GCL + IPL
Thickness
Min GCL + IPL
Thickness
CMT

Vessel Density
Central

Vessel Density
Inner

Vessel Density
Full

Vessel Perfusion
Central

Vessel Perfusion
Inner

Vessel Perfusion
Full

0.154
−0.052

0.091
0.292**

0.124
0.221

0.074
−0.034

−0.081
0.244

−0.040
0.182

−0.056

0.309**

0.235*

−0.051

0.220*

0.160

0.644**

0.145

0.320**

0.637**

0.153

0.342**

Pearson Correlation test; Correlation is signiﬁcant at 0.05 level*; Correlation is signiﬁcant at 0.01 level **. Signiﬁcant correlations are shown in bold.
Abbreviations: CMT; central macular thickness, Avg GCL + IPL thickness; average ganglion cell layer and inner plexiform layer thickness, Min GCL + IPL thickness;
minimum ganglion cell layer and inner plexiform layer thickness.

compared with males (P < 0.01) which is not surprising,
as blood pressure tends to be lower in premenopausal
women than age-matched males.28 There was, however,
no signiﬁcant correlation between blood pressure and
vessel density or perfusion while controlling for gender,
in the current study. While this ﬁnding was unexpected,
the small number of hypertensive subjects may explain
this observation. A 2018 study suggested, however, that
changes in the choriocapillaris vasculature could be indicative of hypertension, indicating that hypertension may

affect the microvasculature of the eye.29 Further research
on participants with hypertension versus normotension is
warranted to establish cut-off points where hypertension
can show an effect on vessel density and perfusion
within the retina.

Central macular thickness, GCL + IPL thickness
CMT was found to be lower in females than in males in the
current study, which aligns with previous reported ﬁndings

O’Shea et al.
using various machines.8,9,30 The mean CMT for the white
group was 263.08 ± 18.73 µm. CMT correlated negatively
with FAZ area, a ﬁnding which has appeared elsewhere,7,8,20 Samara et al. infer that a thicker retina may
have a smaller FAZ due to increased metabolic requirements.20 The current study supports these ﬁndings, as
CMT was positively and FAZ area was negatively correlated with vessel density and perfusion, central and full.
This suggests that a greater macular thickness requires a
larger amount of blood vessels and perfusion and therefore,
a smaller avascular zone. While the results are not directly
comparable; a recent study also found a positive correlation between vessel density and foveal thickness using
the Triton OCT (Topcon, Japan).22 Although no correlation was found between CMT and blood pressure in the
current study in this young, healthy, population; Lee
et al. found that CMT was thinnest in a group of subjects
with hypertensive retinopathy or previous retinopathy
when compared with healthy controls.31 Future research
on subjects with hypertension could further investigate
these ﬁndings.
Vessel density inner showed positive correlations with
both average and minimum GCL + IPL thickness in the
current study, while vessel density full and perfusion
inner also correlated positively with minimum GCL +
IPL thickness. This association may indicate that thicker
ganglion cell and inner plexiform layers require more vascular perfusion to function normally, as would be
expected. The average and minimum GCL + IPL thicknesses were found to be 83.19 ± 5.35 µm and 81.93 ±
5.49 µm in the current study. Again, similar normative
data on the Cirrus 5000 for comparison is lacking, to the
author’s knowledge to date, one small study (n = 10)
reports similar normative data on average (82.1 ± 3.6 µm)
and minimum (79.6 ± 4.1 µm) GCL + IPL thickness in a
Spanish population.5 Reduction in ganglion cell layer
thickness has been associated with glaucoma diagnosis.32
Further study of correlations with these thickness values
in a larger population sample would be interesting to investigate the potential use of minimum GCL + IPL thickness
as a prognostic indicator for possible glaucomatous
change in otherwise healthy subjects with glaucoma risk
factors, such as family history or raised IOP.

Differences between manufacturers
The Angioplex software represents vessel density as mm/
mm2 while the XR Avanti uses a percentage. Shiihara
et al. found that the measurement of FAZ area was comparable between the DRI-OCT Triton, the RS-3000 Advance
(Nidek, Japan) and the Cirrus 5000, however, these authors
used only manual measurements for the Cirrus machine as
the study predated the Angioplex automatic software.24
The variability in how FAZ data has been presented in
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the literature makes it difﬁcult to draw comparisons,
even using the same machine.

Study strengths and limitations
To the author’s knowledge, this study is the ﬁrst to establish normative data on FAZ area and vascular proﬁle, in a
young, healthy, Irish, white population for the Cirrus 5000
HD-OCT. The large study size was an important strength,
which represented a young healthy population. There were,
however, some limitations which should also be acknowledged. Ocular health was based on self-reported case
history and by examination of a greyscale photograph
rather than by direct observation. The study population
had a higher percentage of females than males which
may have inﬂuenced some of our ﬁndings and, therefore,
should be interpreted with caution. The current study did
not include measurement of intraocular pressure which
would have further contributed to our understanding of
factors affecting the FAZ. Shoji et al. found that FAZ
area decreased after IOP lowering surgery in subjects
with POAG while Zhou et al. found no association
between IOP and FAZ area in young, healthy subjects.8,33

Conclusion
This study proposes normative data, for the ﬁrst time, on
FAZ size, shape and vascular proﬁle in a young, healthy,
Irish population, using the Cirrus 5000 HD-OCT. The
mean FAZ area for the current population was smaller
than other ethnicities, which also used the Cirrus 5000.
Vessel density and perfusion central were found to be
lower in females compared with males (P < 0.01, P <
0.05 respectively). No signiﬁcant correlation, however,
was found between blood pressure and vessel density or
perfusion, in participants under the age of 35, while controlling for gender. Vessel density central and full correlated positively with CMT and negatively with FAZ area.
These ﬁndings suggest that a greater macular thickness
requires a larger amount of blood vessels and blood perfusion and, therefore, a smaller avascular zone. Vessel
density inner showed a positive correlations with average
and minimum GCL + IPL thickness in the current study,
vessel density full and perfusion inner also correlated positively with minimum GCL + IPL thickness only which is
an interesting ﬁnding. Thinning ganglion cell layer is considered to be a potential indicator for glaucoma.32 Our ﬁndings suggest that minimum GCL + IPL thickness is a more
useful predictor than using average thickness.
OCTA has potential for the investigation of the FAZ
area and retinal vasculature for diagnostic purposes,
however, there is a need for normative data for individual
instruments. The variability of reporting on vascularity
between the various machines means that no comparisons
can be made between our results and the existing literature.
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